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1.0 Introduction

1.1 Background

The Rhinehart Tire Fire site is an U.S. Environmental Protection Agency (EPA)-lead
Superfund site under EPA Region V Response Action Contract (RAC), Contract No.
68-W6-0025. A feasibility study (FS) for Operable Unit 3 (OU3) was prepared and submitted
in March of 1998. The FS evaluated remedial alternatives for the soil (surface and
subsurface), sediment (Rhinehart’s Pond and the impacted section of Massey Run), and the
groundwater. These three media were identified in the Remedial Investigation (RI) (CH2M
HILL, February 1998} as posing a potential risk to human health or the environmental.

After analysis of the RI data, EPA and CH2M HILL determined that there were an
insufficient number of background samples to accurately conduct a statistical comparison of
site groundwater concentration to background concentrations. It was determined that two
additional wells were needed to further characterize the background concentrations of
inorganics in the groundwater. CH2M HILL was contracted to provide additional technical
assistance services that included the installation of one additional background monitoring
well couplet (i.e., one deep and one shallow monitoring well), the development of the new
background wells, and the collection of two rounds of groundwater samples from the two
existing background wells (MW-75 and MW-7D) and the two new background wells (MW-
85 and MW-8D). Additionally, CH2M HILL revised the statistical comparison of site
groundwater inorganic concentrations and background inorganic concentrations to include
the additional groundwater data (CH2M HILL, 2000b). This groundwater statistical
comparison indicated that the arsenic, iron and manganese concentrations detected in the
groundwater beneath the site are considered to be at levels similar to background.
Therefore, the groundwater beneath the site is considered to at background levels and are
not considered for remedial action,

Additionally, the RI concluded that theé main drivers of soil risk at the site were inorganics.
A statistical comparison of the site soil data and the background soil data indicated that the
inorganic levels on the site were not statistically above background levels (CH2M HILL,
2000a) as shown in Table 1-1. Therefore, the soil at the site is considered to be background
levels and are not considered for remedial action.

Additionally, the RI concluded that the sediment in Rhinehart’s Pond and offsite streams
posed a potential risk to ecological receptors. EPA’s Emergency Response Team (ERT)
conducted a sediment toxicity test to evaluate potential threat to aquatic receptors in
Rhinehart’s Pond and Massey Run. The test identified a threshold concentration for zince in
sediment above which an ecological threat is expected to exist of 1,600 mg/kg.
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1 = INTRODUCTION

12 Purpose of the Technical Memorandum

The purpose of this technical memorandum is to focus the remedial alternatives for the site
to those media that presented a potential of unacceptable risks to human health and the °
environment as addressed in the RI and supplemental statistical evaluation. Specific
information regarding site history, physical characteristics, nature and extent of
contamination, contaminant fate and transport, and the human health and environmental
assessments is available in the RI (CH2M HILL, February 1998) and in the FS (CH2M HILL,
March 1998). The discussion is divided into two specific areas: alternatives for sediment in
Rhinehart's Pond and Massey Run and remedial actions of common site facilities that are
discussed separately. Section 4 summarizes the sediment remedial alternatives and Section
5 summarizes the remedial actions for the site facilities. The two areas are discussed
separately to allow an easier comparlson of the sedunent alternatives.

1.3 Supplemental Nature and Extent of Contamlnatlon

One additional background well couplet was mstalled in December of 1998. The well -
couplet included one shallow well and one bedrock well. Two rounds of groundwater
samples were collected from the two new background wells and also from the two existing
‘background wells. Specific details on the additional background groundwater sampling
activities and results are discussed in the Final Technical Memorandum on Additional
Background Groundwater Sampling Activities (CH2M HILL, 2000b)

Addmonally, CH2M HILL collected six soil samples from the benches and four sediment
samples from Rhinehart’s Pond as part of revision request number 2. The soil samples were
collected and analyzed for basic nutrients to determine if any enhancements are required to
promote grass growth. Table 1:2 summarizes the basic nutrient results for the soil samples.
Figure 1-1 shows the approximate locations of the soil and sediment samples.

The sediment samples were collected from random locations in Rhinehart’s Pond. The
sediment samples were collected and analyzed for Toxicity Characteristic and Leaching
Procedures (TCLP) to determine proper disposal methods for the sediment. Table 1-3
summarizes the TCLP analysis for the sediment samples. All of the TCLP concentrations
are below regulatory criteria and not considered a listed waste, therefore, the sediment is
considered non-hazardous.

'\yﬂcmwmwpmc.l_ | ' R AR30|’4Q7



N Approximale Scole: 1160

Rhinehort's Pond
{Unlined)

Mossey Run

Former
Outchmaon's
Pond

Qil/ Water
Separator

Bench 3

Legend

aaww== Site Boundory

1‘“\“ Shotcrete-covered slope
@ Grass-covered slope

X  Approximate Location of Soil Somple

® Approximote Location of Sediment Sample Figure 1-1
Soil 'and Sediment Sampling Location
Rhinehart Tire Fire Site

ARIOTHLS CH2WHILL

258-20-2000 49761002.dgn



S5 @ MW-7D

@ MW-7S
N Approximate Scole: 1"~160°

\/ Rhinehart's Pond
{Unlined)

Massey Run N
4
&

'0 / *
Former ¢ h/

7 :
Treatment
Dutchmon's . o * Q Focikly MW-30
I . & Mw-3s
Portiglty

[}
Pond 1}
[
Constructed, L)
incinerater ‘ _ “
: [}
[
[}
[}

Mw-30
[ ]
‘MW-8S g

/ hS
e uw-4s‘~‘
’. MW-4D pL T Q‘
. R

To Hogue Cresk -

-y Qil/Waoter s

Separator ~ Sateme*

te

Bench 3

Legend

sewesesss Site Boundcry

r——wr- Fence

w-70g¢  Existing Monitoring Well

@ uw-0
© Storm Sewer | o s
‘\““‘ Shﬂc'“".‘:m’"ed; slope 0l 0 200 ' 300
| | ' .Scole in Feet
{ Dam
- o ~__Figure 1-2
®  Decon Pad and Holding Tonk . o e 12

Feature Location
Shinehart Tire Fire Site

CH2MHILL
. - 1 R3UThL l* g 26-JUL-2000 49761040.09n



UONNGUISIP EULIOU ¥ sARY uogendod punarihoeq sy pus uonMNAod SIOURS By LHOG LM DOSN SEM 159)-] EPpMS UL

‘8661 LN PEIOSHOS TadWES JSIEMPUNCID DUNOIBHORY FRUOIIPPY BLY BPNIILN 0) PETIAG) [RTIALGNS IY .
WIED B8 UV TUOTEIUEOUCO DA ¥ peraelep §1 W1Ep punaibxorq esnEoeq juroynitis Ageonsams pesepisuco joN (1)
‘0] “SOUBIBIID OU $1 OLH TR DULLINSSY 'SUTEUL S LOEMIO] SOUSEID pezIsaIodiy e 31°0
-oneA 1900 gy QUILLIDIBD 0} PESN SBM 1S6} POITT-OUC 8U L

g-fus'y
K OELT) E AC (e E

-l elqel

sunMRNE)
oN 6091 |seoe0 LEP'89L lcso 048 12 005'Z | ) sor. {ve  loos'E aseurlURH]l
{LYON losy6'L  [seez  [eb 099’y Jaur's 6502 2z JooZ'rL voull
{1}oN joe sor v rse 16z 0's R eVl
: . SEmpunoio|
oN . Jiidt [szoLl i€t Vi L'y e loo lavs Jsoz n Joee’t w7
384 ] 1 |pewoetep ou 571 | (3 L | EE] wnigeyl
STEN SIELNS]
oN reg'L 61690 £06'619'SEE  0SLC jseiee v |ooe'se 10181 Jsee'se vt Jooo'co |
oN Y89t |20280 st o 53 I [z z9 [} | N [ . |
oN [raes [eEiso- CBE'E2SL  |0¥9 ‘el | | T lezg’y— Jov8'ur  Jre JoOl® "
[HOS BORLMSHNG PUR SIWPINS
(1) oN 681 [BELOT-  [2ey'000'CZL  [819'L oor'ie |e JO0S'EE ZLO'EL  Jr09'r |9 004'6E wouglt
OoN G68'L [2ezR0- 10 110 | [X0) It 180 Zyo lsso Io 1 woiegt
(1} ON 68’1 [1ie6°¢- 5e Li [8'01 It &t re |9z Io S'¥l ' |
Hog sepng|
(luoswdwos | zpuncuByoeg | 2% | () snway [ ds) lomwwnval () W] (W) | xew) () oy | u [ xea)
monsHs J0) saoqy paEinomy |  aduweg | vonwiaeg R0 [uopenueauos | uonemasa | weeny | NOD JuonEspeIved
PP yOnous Jou Usym}| Apsapspmg peI00d pepung peswd | prepums | PeInd
LpunoiBsoeg sAoqy T e UMY
vosuediuoy jEuen UOS|IB0WOD NSNS ¥Teg punorihioeg uOfEINGog sihues
oINS 8114 oML JrEIOUNY
uvospedwo) punoibioeg

AR301450



RR301LSI

-Z Aq widd vl sYNSes ey AN 'S 0) LIBAUOD O}

Ayouden ebueyax3 voned = 530

asee|ey uebauN palewns3 = NI

ubiy Ao = HA UBIY = H ‘WNPoW = I 'MO| = T ‘MO ABA = A
nobfoaoucao&smaa.?oﬁetun:&w:ﬁn.Agos*muvoomo&xooawoig
slueIIN ejqeiear weyd ey uesasde) odal S Ul SaNEA

SBION
HA | 6L 6, | 2c¥9 [ vEL | S¢E LY 60 v2'9 86 [ w oo [ W | sz i e | A€ 169 gL 2 9-5S
HA | G2 |¥SL | €49 | ¥ | 6¢ X3 L0 999 9 H Joss | H £8 R s | W] ¢V Wt vi| ¢ S-5S
HA | e Jtieloea L 1el |22 X3 60 ¥39 1S [ wloss [ wl 89 g £ | A] € NOL oL € ¥-SS
H vl |ZEL| @€L | ¥OL | 2 ¥ S0 899 19 [ H Joes | 1 05 A 2 | W[ € WrL s € £S5
W 8 6L | 819 | 91 [z2¢E ¥ 80 c8'g 85 | w |osr | H 9 ] 05 A ] € 155 1z] v 2SS
H €L |ese| 209 [ €L [ L2 v 1 £8°9 cs | W |osv | W | S 3 v | W] S WL oLl ¢ +-SS
a1&) | wad (%) H () B3| (%) B [ (%) X [0001/bew [(B00 1/bew) H [xeput Je3nq [Hd pos [ ores | widd [ewes | wdd | e | wdd | eies Jwdd | (v/s0i) N3 | % [JOQuInN [6QuInN
{SvOS)inung | uoheinjes eseq uedsed 030 Aoy Hd Wnie) | wnmeubeny | WAISSBI0g  |STIOudsOud | Jeneyy owebio | youeg |eidwes

_ S &ijd e Leyeuy : .

SAYDUBSQ Bl WO PO SedES HOS J0) UORRULION JUARNN Jised
21 9qeL

) o )

—




Table 1-3

TCLP Analytical Results for Sediment Samples from Rhinehart’s Pond

Rhinehart Tire Fire Site
Regulatory
Sample Level SD-01 SD-02 SD-03 SD-04

TCLP Metals {ug/)
Arsenic 5,000 30U 30 30U 30U
Lead 5,000 18 B 6 UJ 6 uUJ 8 UJ
Barium 100,000 855 922 1100 1170
Cadmium 1,000 5U 5U 5U 5
Mercury 200 1 UL 1 UL 1 UL 1 UL
Selanium 1,000 7 UL 7 UL 7 UL 7 UL
Silver 5,000 11 UL 11 UL 11 UL 11 UL
Chromium 5,000 13U 13V 13U 13U

CLP Organics (ug/l)
Vinyt Chloride 200 25U 25U 250 25U
11,-Dichiorethene 700 25U 25U 25U 25 U
Chloroform 6,000 25y 25U 25U 25U
Carbon Tetrachloride 500 25U 25U 25U 25U
Benzene 500 25U 25U 25U 25U .
1,2-Dichloroethane 500 25U 25U 25U 25U

richloroethene 500 25 U 25U 25U 25U

etrachioroethene 700 25 U 25U 250 25U
Chiorobenzene 100,000 25U 25U 25U 25U
2-Butanone 200,000 25U

U = undetected
J = detected at an estimated concentration below the quantitation limit
L = biased low

AR301452




2.0 Remedial Action Objectives and Applicable
or Relevant and Appropriate Requirements

The general and site-specific remedial action objectives {(RAOs), corresponding applicable or
relevant and appropriate requirements (ARARs), and the preliminary remediation goals
(PRGs) for the contaminated media at the Rhinehart site were discussed in detail in the FS
(CH2M HILL, March 1998). Based on the Rl conclusions and the subsequent background -
evaluation, the sediment in Rhinehart’s Pond and the impacted section of Massey Run is the
only media that poses a potential risk to human health or to the environment.

The ARARs summarized in the Final FS were reviewed for their continued accuracy. A

review of the ARARs did not identify any additional ARARs that need to be included in this
discussion. The RAOs and ARARs that are applicable to the sediment are included here for
completeness. The Final FS has more specific details on the RAO and ARAR determination.

2.1 Site-Specific Cleanup Goals and RAOs for Sediment

The site-specific RAOs for the sediment in Rhinehart’s Pond and the impacted section of
Massey Run are:

¢ Prevent ecological exposure to elevated concentrations (>1,600 mg/kg) of zinc in the
sediment.

¢ Prevent migration and leaching of contaminants in the sediment that may contaminate
the surface water.

2.2 Chemical-Specific ARARS for Sediment

Chemical-specific ARARs are promulgated standards or levels for a specific chemical.

A site-specific analysis of COPCs based on exposure pathways to sensitive receptors
identified in the Ecological Risk Assessments was performed to generate preliminary
remediation goals (PRGs). Sediment PRGs were calculated based upon potential risks to
ecological receptors, and contaminant concentrations in fish were calculated for monitoring
purposes using a fish ingestion scenario.

221 Sediment PRGS.

Sediment PRGs were determined based on risks to ecological receptors. Of all the metals
calculated to pose a potential risk, as determined from EPA’s toxicity evaluation, zinc was
determined to pose the highest risk to the ecological receptors at the site, and appears to be
the driver of the risk found at the site. The threat to aquatic receptors was evaluated using
sediment toxicity testing. The toxicity test identified the threshold zinc concentration in
sediment above which an ecological threat is expected to exist of between 1,600 and 4,800
mg/kg, dry weight (CH2M HILL, March 1998). Therefore, the most conservative value of

wowmnzeery | AR301453



2 — REMEDIAL ACTION OBJECTIVES AND APPLICABLE
OR RELEVANT AND APPROPRIATE REQUIREMENTS

1,600 mg/kg zinc has been established for the PRG in Rhinehart’s Pond and the impacted
section of Massey Run sediment.

2.2.2 Fish Monitoring PRGs.

In addition, the potential risk to human health as a result of ingestion of fish from Hogue
Creek was calculated and identified three inorganics that resulted in potential unacceptable
risks. The recommended fish ingestion PRGs (Table 2-1) are intended to be used to monitor
contaminant concentrations that bioaccumulate in the fish and to serve as action levels that
would trigger more frequent monitoring or additional action at the site.

WOCI70283 2P AR30 1434



Table 2-1

Preliminary Remedilation Goals

Fish Ingestion Scenario

> ______Rhinehart Tire Fire Site .
Chemical Target Target Recommended
Organ Hazard -~ -PRG
Quotient’ (mg/kg)
Manganese CNS 1.0 1.5E+02 ‘l
Thallium Blood 0.5 4.2E-02
Zing ‘Blood . 0.5 1.6E+02
Cumulative:*  [1.0 for CNS ‘
1.0 for Blood

HQ = Hazard quotient

mg/kg = miligrams per kilogram
PRGs = Preliminary Remediation Goals

1 Target hazard quotient (HQ) is dependent on the target organ impacted. The total hazard for an

organ cannot exceed 1. i multiple contaminants effact the same organ, the target HQ will be
adjusted accordingly. For example, thallium and zinc both impact the blood: therefore,
the target hazard for each is 0.5 which will result in a cumulative hazard of 1.

2 Curulative noncancar hazard is & sum of hazards by target organ. Cumulativa cancer risk is a
sum of risks for each carcinogenic compound. - ‘ '

AR301455



3.0 Identification and Screening of Remedial
Technologies and Alternatives for Sediment

This section outlines the sediment preliminary RAOs and discusses the general response
actions developed to address the sediment preliminary RAOs. The Final FS provides more
detail on the identification and screening of the technologies and alternatives. The general
response actions and screening of remedial technologies and process options presented in
the Final FS were reviewed for their continued accuracy. This review did not identify any
appropriate additions.

General response actions are broad classes of responses or remedies developed to meet site-

specific remedial action objectives. The RAOs for the sediment in Rhinehart’s Pond and the
impacted section of Massey Run are discussed below.

3.1 General Response Actions
3.1.1 No Action Alternative

The no action alternative is common to each medium listed below. The no action altemnative
is required by the National Contingency Plan as a baseline alternative to which all other
alternatives are compared.

3.1.2 Sediment

The general response actions listed below have been identified as potentially applicable for
remediation of the sediment in Rhinehart’s Pond and the impacted section of Massey Run:

No further action
Limited action
Containment
Removal
Treatment

Disposal

No further action for sediment is included in the study for comparative purposes with other
actions and to meet NCP requirements.

Limited action i3 a category of general response actions that can be used singly or as part of
an overall remediation alternative. Limited Actions that address ecological risk could
include physical barriers such as fencing or bird netting that prevent access to the sediment
for certain receptor populations and monitoring of fish to track concentration trends.
Institutional controls are generally not as effective at addressing ecological risk as they are
at addressing human-health risk.



3 — IDENTIFICATION AND SCREENING OF
REMEDIAL TECHNOLOGIES AND ALTERNATIVES

Containment response actions for sediment include technologies that prevent the migration of,
and direct contact with, contaminants. These actions include surface controls and capping.
Surface controls include replacing material that was removed, and regrading.

The removal response action for sediment is excavation and removal. Sediment would be
removed in conjunction with other response actions such as disposal and treatment.

Treatment response actions for sediment would be used to reduce the toxicity, mobility, or
volume of the contaminants. Treatment may include physical, chemical, or biological
processes. The sediment may be treated ex situ or in situ.

~ Disposal response actions for sediment include offsite landfilling in a Subtitle D or |
C-permitted landfill. Subtitle D landfills are permitted to accept nonhazardous waste and
Subtitle C landfills are permitted to accept hazardous waste.

3.2 ldentification and Screening of Remedial Technologiés
and Process Options for Sediment

The next step in the feasibility study process isto 1dentn’y remedial technologles and process
options for each general response action. Remedial technologies are the general categories of
technologies such as capping, excavation, or physical treatment. Process options are the
specific processes under each remedial technology

Technologies and process options that potentxally apply have been screened on the basis of
. their suitability for specific site characteristics as summarized in the Final FS (CH2M HILL,
March 1998). The preliminary screening of remedial technologies and process options for
sediment from Rhinehart’s Pond and impacted areas from Massey Run is shown in Table
3-1. The remedial technologies and process options that were suitable, on the basis of the
initial screening, were evaluated in greater detail to eliminate nonviable technologies and
options, and to simplify the development of remedial alternatives. The screening evaluation
is limited to the effectiveness, implementability, and relative cost of each process option and
remedial technology as applied only to the general response actions they are intended to
satisfy, and not to the site as a whole. Because of this limitation, the evaluation focuses
- mainly on effectiveness and less on implementability and cost. Specific remedial
technologies or process options were evaluated on the basis of their potential performance
relative to other technologies and process ophons within the same general response action.

3.2.1 Rhinehart’s Pond and Massey Run — Sediment

Table 3-2 presents an evaluation of the sediment remediation process options that were

retained for sediment in Rhinehart’s Pond and the impacted section of Massey Run after the

preliminary screening that is discussed in further detail in the Final FS. The discussion '

below addresses the process optxons that passed the subsequent evaluahon for effectweness,
implementabﬂlty, and cost.

woowsamzpares AR301457 s



3 — IDENTIFICATION AND SCREENING OF
REMEDIAL TECHNOLOGIES AN ALTERNATIVES

3.2.1.1 No Action

The no action response is required by the NCP and was retained to provide a basis for
comparison with the other actions. The no action response would not reduce the volume,
mobility, or toxicity of the contaminants.

3.2.1.2 Limited Action

The limited action process options that were retained after technology evaluation include
deed restrictions and fencing, or other methods of limiting access to the site, such as bird
netting. None of these options reduce the toxicity, mobility, or volume of sediment
contamination, although they can reduce the risk to ecological receptors by diminishing the
potential for exposure. This option is likely to be implementable for this site, but may be
used in combination with other options.

3.2.1.3 Containment

The objectives of containment options for sediment are to prevent or retard the movement
of contaminated sediment off the site, or to prevent the flow of clean surface water from
passing through areas where contaminated sediment are present. Containment options are
not aimed at reducing the volume or toxicity of contamination. -

The containment process option that has been retained for future consideration is placement
of a soil and sediment cover over the contaminated sediment. A clean cover material, based
upon the composition of the native material, would be placed to eliminate direct ecological
exposure to the contaminated sediment, but allow for the continued support of the
ecological system. Restoration of the ecological system, which includes the reintroduction
and planting of native species in the placed cover, would be required. Scouring of the
emplaced soil and sediment cover would be prevented by rip rap beneath the pond’s inlet
or some other energy dissipator.

3.2.1.4 Removal

Excavation of the sediment can be implemented to remove the contaminated sediment from
the pond. Removal would likely require dewatering of the pond in order to limit secondary
migration of the contaminated sediment. Excavation can be combined with or without
placement of cover material in the removal areas. Placement of the cover would allow the
reintroduction of the native ecological community. Sediment removal may require
treatment to reduce the volume of free water, prior to disposal.

3.2.1.5 Treatment

Treatment response actions are designed to reduce the toxicity, mobility, or volume of the
contaminants in the sediment and to meet feasibility study objectives. The treatment
technologies retained for further study are dewatering/stabilization and phytoremediation.

Dewatering/Stabilization. Dewatering/stabilization is a process used for the management
and treatment of viscous fluids, solids, and contaminated soil. Dewatering/stabilization can
be used to manage the removed materials by mixing the sediment with stabilizing reagents.
This process would be implemented to make the removed material manageable and to
render the sediment nonhazardous and nonleachable.

WOCO03670293.2P 2P C. AR301458 33



3— IDENTIFICATION AND SCREENING OF
REMEDIAL TECHNOLOGIES AND ALTERNATIVES

Phytoremediation. Phytoremediation consists of using plants to clean up contaminated soil
and groundwater, taking advantage of a plant’s natural abilities to take up, accumulate,
and/or degrade constituents from the soil and water environments. This alternatwe for
sediment includes the following major components:

e Performing a treatability study
»- Dewatering pond

¢ Building an earth dam allowing for at least half of the pond to hold water; moving
contaminated sediment to the other “dry” side of the dam

¢ Planting constituent and site-specific plants
e Irrigating and maintaining crops -

¢ Collecting confirmatory soil samples to verify achievement of risk-based remedial action
levels after performing phytoremedxahon

e Disposing of dead plant tissue
¢ Long-term monitoring

Effectiveness. Based on current literature, Indian mustard (Brassica )uncea) would be the
best plant for uptake of zinc, the metal with highest concentrations in Rhinehart’s Pond.
Most Brassica plants require relatively moist soil for good growth. Based on site conditions
(projected sediment/soil depth and evapotranspiration rates), it is important that irrigation
be provided to aid plant growth. A complete soil fertility analysis should be conducted on
the sediment to determine feasibility of plant uptake.

Effectiveness will be affected by soil matrix, moisture content, concentrations of the target
compounds, and uptake capability of Brassica plant. Preliminary calculations suggest
cleanup time on the upwards of 25 years, but the only way to accurately gauge time to clean
up is to perform a treatability study. For this study, some contaminated sediment would be
moved to a specialty contractor’s greenhouse, and the Brassica would be planted and
monitored. In this way, zinc uptake rates can be determined. :

Implementability. Phytoremediation is an innovative treatment technology, but has not
been used extensively for sediment remediation. Because the consistency of pond sediment,
it may be necessary to add clean, dry soil to create a medium suitable for sustained plant
growth. Standard construction equipment can be used for the planting and irrigation
activities, but a specialty contractor would be required to implement the technique. There

_ are long-term momtonng and administrative reqmrements

Cost. Preliminary cost analyses performed for phytoremedlatlon mchcate that
implementing this option would be substantially more costly than other alternatives,

without providing a significantly greater benefit. Annual disposal costs for dead plant

material and site monitoring and maintenance make up the greatest part of these costs.

Conclusions. Without performance of a treatablhty study, it is unknown whether -
phytoremediation would be successful at removing zinc from sediment. For several
reasons, this site does not appear to be a good candidate for phytoremediation.
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* A relatively long period may be required for cleanup, with ongoing concerns for
maintenance and liability for the remediation area.

¢ The best known crop for zinc uptake requires fairly intensive management (frequent
harvests and replanting).

¢ The shallow soil depth makes irrigation essential. The irrigation system is not
expensive, but will require maintenance and automated soil moisture monitoring for
irrigation scheduling,.

e The addition of clean soil to provide adequate soil volume may greatly increase the total
volume requiring conventional treatment if the phytoextraction system fails.

¢ Ecological risk factors for these systems are not well known.

¢ Preliminary costs for phytoremediation exceed estimated excavation/removal and
capping costs.

On the basis of these conclusions, photoremediation has been screened out of a detailed
analysis.

3.2.1.6 Disposal
Disposal response actions were developed as the fmal step in meeting remedial objectives.
Offsite disposal at nonhazardous waste landfills has been retained as a possible way to

i of the material. Based on RI sediment concentrations, it is expected that the
sediment will be characterized as nonhazardous.

Nonhazardous wastes can be disposed of at a permitted Subtitle D nonhazardous landfill.
Disposal in a nonhazardous landfill is subject to space availability and acceptance of the
waste. Costs associated with disposal in a nonhazardous landfill, if space is available, are
considered relatively low when compared with a hazardous waste landfill. Sediment may
need to be dewatered or stabilized prior to disposal to meet landfill moisture content
requirements.

Before offsite disposal, sediment will be characterized by the TCLP test. If the material is
characterized as a hazardous waste, the material will need to be disposed of in a permitted
Subtitle C landfill, and may be subject to LDRs. The costs associated with disposal in these
facilities are high because of disposal fees and transportation costs to the facility.

3.3 Development of Remedial Alternatives

The next step in the feasibility study process is to group remedial process technologies that
remain after the screening process into media-specific remedial action alternatives. The
media unit is sediment from Rhinehart's Pond and the impacted section of Massey Run.

3.3.1 Rhinehart’s Pond and Massey Run—Sediment

Sediment remediation alternatives were developed for the Rhinehart’s Pond and the
impacted section of Massey Run on the basis of identification and screening of technology
types and process options discussed in this section.
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The remedial alternatives identified for further evaluation are described in Table 3-3 and
include the following options for the sediment: S

e Alternative RHP S-1—No Action
¢ Altemative RHP S-2—Limited Action
 Alternative RHP S-3—Capping with Institutional Controls

¢ Alternative RHP S-4—Removal of Contammated Sediment, Tra,nsportatxon and Off51te
Disposal

These media-specific alternatives are evaluated below on the basis of effectiveness,
- implementability, and cost. Table 3-3 provides a summary of this evaluation for each
alternative.

- 3.3.3.1 Alternative RHP S-1—No Action

Description. The no action alternative, required by the NCP, is the baseline alternative
against which the effectiveness of other remedial alternatives can be compared: Under this
alternative, no additional control or remedlatlon would take place. The contanunated
sediment would remain in place

Effectiveness. This alternative does not aclueve the RAOs or ARAR:s for the x.mpact on
surface water. Contaminated sediment would remain in place and act as a continuing
source of surface water contamination.

Implementability. The no action alternative is easily implemented.
Cost. There are no capital or O&M costs for the no action alternative.

Conclusions. This alternative will not fully meet the RAOs and provides no reduction in
the volume, toxicity, or mobility of contaminants. The no action alternative will be retained
as required by the NCP to serve as a baseline. \

3.3.3.2 Alternative RHP S-2—Limited Action

Description. This alternative leaves the contaminated sediment in place, The major
components of this alternative include the following:

+ Deed restrictions would be imposed to prevent future land use and excavation in areas
of sediment contamination. :

‘& Adding fencing, bird netting, or other b'arriers to prevent exposure.
- Monitoring of fish to observe concentration trends as a result of site activities.

* Since this alternative results in contan'unated mecha rema:mng onsite, CERCLA as
amended by SARA (1986), would requn'e that the site be reviewed every 5 years.

Effectiveness. The potenhal for receptor exposure to contaminants could be reduced under
this alternative. However, fencing will not completely deter trespassers and would not

~ prevent smaller animals from entering the site. Bird netting or other barriers may be
required. This alternative does not provide for the removal or treatment of contaminated
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sediment. Ecological exposure to contaminants may be reduced, depending upon the
population that is at risk. This alternative may not fully meet the RAOs, which include
preventing ecological exposure to, and migration of, contaminants.

Implementability. Alternative RHP S-2 would be easy to implement technically. Fencing
and bird netting can be constructed using standard equipment. Institutional administration
would be required to manage the 5-year site reviews and to maintain deed restrictions.
Maintenance of the site barriers would be réquired.

Cost. The capital costs for this alternative are low. The operation and maintenance costs are
low.

Conclusions. This altemative does not produce a reduction in volume, toxicity, or mobility
of contaminants. A reduction in the ecological exposure to contaminants through access
restrictions is possible, depending on the population at risk. This alternative will be
retained.

3.3.3.3 Alternative RHP S-3—Capping with Limited Action

Description. This alternative consists of installing a clean soil/sediment cap over areas of
contaminated sediment. Alternative RHP S-3 is considered a partial-containment
alternative, which reduces the risk of ecological exposure to contaminated sediment.
Placement of cover material that is based upon the composition of the native material, will
allow the new cover material to support the same ecological system as the existing
contaminated sediment. This alternative for sediment includes the following major
components:

e Deed restrictions to prevent future land use and excavation in areas of sediment
contamination

¢ The sediment would be graded to promote proper drainage

¢ Dewatering of the pond

¢ Construction of a cap over the contaminated sediment

* Regrading of areas surrounding the cap to reduce migration of the sediment

Effectiveness. This containment alternative would reduce the potential risk to ecological
receptors under current and future land-use scenarios through capping and deed
restrictions. No provision is made for the removal or treatment of contaminated sediment.
The cap option reduces the mobility of contaminants in the sediment by reducing contact
with surface water and it reduces the ecological exposure to contaminants by placement of
clean sediment to support the ecological system. There would be no reduction in volume or
toxicity of contaminated sediment under this alternative. This alternative effectively
reduces the risk of ecological exposure to contaminants in the sediment.

Implementability. Installation of the cap may be somewhat difficult to implement. The
placement of sediment would be done using standard construction equipment and
procedures. However, care would need to be taken to avoid differential settling issues and
limit the spread of contaminated sediment during placement of the cover material. An
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3 — IDENTIFICATION AND SCREENING OF
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- 0&M program would be éas;il(y implemented, but would ré‘i:‘lurif.é‘&\e expenditure of long-
term administrative resources.

" Cost. The capital costs of this alternative are low to moderate. Operation and maintenance
costs for the cap are low. '

Conclusions. Alternative RHP S-3 will be retained for further evaluation since capping
would provide containment of the contaminants of concern and effectively eliminate the
risk of ecological exposure to contaminants.

3.3.3.4 Alternative RHP S-4—Removal of Contaminated Sediment, Transportation and Offsite
Disposal |

Description. This alternative consists of excavating and removing contaminated sediment,
dewatering and/ or stabilizing the sediment (if necessary), and disposal of the sediment at a
Subtitle D landfill, as appropriate based on soil characterization. This alternative may be
combined with the placement of clean sediment, which will support the existing ecological .
system. This alternative for sediment includes the following major components: "

* Dewatering of the pond
o Removmg of contammated sediment

. Performmg a treatability study to detemune if moxsture content of sedunent will meet
disposal requirements :

. Dewatenng/ stabilization of remdvéd sediment (if required)
K Disposal of treated sediment ata Subtitle D landfill, as appropnate
e Placement of clean sediment in pond

Effectiveness. 'Ihxs alternative would attain risk-based remedial action levels for the
sediment. This alternative will achieve a significant reduction in toxicity, mobility, and
volume of the contaminants at the site. This altemahve may be used with other options,
such as capping a.nd institutional controls

Implementabil ity. Removing and transportahon are technically sm'lple to lmplement

- Dewatering/stabilization is an established remedial practice, but may require a specialty
contractor. Sediment disposal may be subject to the LDRs. Long-term administrative

requirements are not associated with this alternative. _

Cost. The capital costs of this alternative are moderate to high. There are no operahon and
maintenance costs.

Conclusions. Altemahve RHP 54 attains nsk-based remedial action levels and achieves a
significant reduction in toxicity, mobility, and volume of the contaminants. This alternative
- will be retained for further evaluation.
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4.0 Detailed Analysis of Remedial Alternatives
for Sediments

In Section 3, media-specific alternatives were evaluated on the basis of effectiveness,
implementability, and cost. The media-specific remedial alternatives that passed the
screening of alternatives will be evaluated in detail in this section. The evaluation criteria
used for the analysis are detailed in the Final FS (CH2M HILL, March 1998). Only the
alternatives for the sediment in Rhinehart’s Pond and the impacted area of Massey Run are
presented in this Memorandum.

41 Detailed Analysis of Sediment Alternatives

4.1.1 Rhinehart’s Pond Sediment Alternatives

The remedial alternatives selected for detailed analysis for Rhinehart’s Pond and unpacted
Massey Run stream sediment are as follows:

Alternative RHP S-1—No Action

Alternative RHP S-2—Limited Action

Alternative RHP $-3—Capping

Alternative RHP S-4—Removing of Contaminated Sediment, Stabilization (if needed),
and Disposal at a Subtitle D Landfill

Key elements of each alternative were evaluated during the detailed analysis. The key
elements of each sediment alternative are presented below. These elements are considered
critical for determining the success of the alternative in meeting the remediation goals for
the sediment or have the greatest influence on the costs of the alternative.

One common element of RHP-2 and RHP-3 sediment alternatives is fish tissue monitoring.
EPA has requested that fish from Hogie Creek be monitored annually for at least 5 years to
monitor the potential bicaccumulation of inorganic contaminants in fish tissue. A potenhal
human health risk exists for the ingestion of fish tissue that contains contaminants in
concentrations greater than the PRGs outlined in Section 2 of the Final FS (CH2M HILL,
March 1998). Hogue Creek is classified as a trout put-and-take stream; therefore, trout has
been identified as the target fish to be monitored. If the monitoring reveals contaminant
concentrations in the fish tissue above PRG values, additional or more frequent monitoring
may be required. If the PRGs are exceeded during multiple sampling events, additional
actions may be required at the site. Per discussions with EPA, the fish monitoring was
excluded from Altermative RHP-4 because the source of contamination (sediment in
Rhinehart’s Pond and Massey Run) will be removed and the water will be treated prior to

discharge.
According to the Virginia Department of Fish and Wildlife, Hogue Creek is restocked with

trout eight times a year. To minimize the potential for a false positive concentration during
the annual monitoring, samples of trout should be collected and analyzed during each
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restocking effort. This screening will create a baseline for contaminant concentrations in the
tissue of fish being introduced to the creek, and can be used to compare the concentrations
from the annual monitoring of fish from Hogue Creek.

* Costs for the fish tissue monitoring program have been mcluded in each RHP sediment
remedial alternative analysis and are included in the cost estimate tables in Appendix A. -

4.1.1.1 Alternative RHP S-1—No Actlon -

The no action alternative, required by the NCP, is the baseline alternative against which the

effectiveness of other remedial alternatives can be compared. Under this alternative,

controls or remedial technologies would not be implemented. The contaminated sediment

would remain in place. Because contaminated media would be left on the site, a review of

the site conditions would be required every 5 years. The review is specified in the NCP.

Table 4-1 presents a summary of Altemativq RHP 5-1 evaluated against the seven criteria
presented below :

Overall Protection of Human Health and the Envlronment Implementation of Alternative RHP
5-1 would not protect human health or the environment. The risk posed from contaminated
media would not be reduced. The risk of potential exposure would continue from the
contaminated sediment. Any migration of contamination would continue through
sediment-contaminated leaching and surface water migration. This alternative does not
achieve the RAOs for the prevention of ecological exposure to the contaminants or for the
prevention of contaminant leaching to surface water.

Compliance with ARARs. Chemical-Specific ARARs. This alternative fails to comply with the
chemical-specific ARARs for Rhinehart's Pond and the impacted section of Massey Run
because all contaminants are left in place under this alternative. Zinc concentrations in
sediment consistently exceed the cleanup goal of 1,600 mg/ kg. .

Location-Specific ARARS. Specific requirements of Commonwealth of Virginia and federal
ARARs and their regulatory citations are presented in the Final FS (CH2M HILL, March
1998). This alternative fails to comply with location-specific ARARs because contaminated
sediment will remain in place. Wetlands, ecological receptors, and surface water bodies
subject to the Clean Water Act and state water pohaes would potentla]ly remain at risk
under this alternative.

Action-Specific ARARs. Achon-Specxﬁc ARARSs are not directly applicable because no action
will be undertaken in this altemahve that will adequately protect pubhc health ancl the
~ environment. :

~ Long-Term Effectiveness and Per!ormance Alternative RHP S-1—No Action does not

'~ achieve RAOs to protect ecological receptors and prevent migration and leaching of
contaminants in the sediment that may contaminate the surface water. Alternative RHP S-1

is not effective over the long term in protecting the environment. L

Reduction of Toxlcity, Mobility, and Volume. Under Alternative RHP S—1—No Actmn, all
- sediment contaminants remain in place. This altematlve does not reduce the toxmty, _
mobility, or volume of the contaminants.
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4 — DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR SEDIMENTS

Short-Term Effectiveness. Alternative RHP S-1 is not effective in the short term in protecting
the environment. Under this alternative, contaminants remain in place.

Implementability. Alternative RHP S-1—No Action is easily implemented. Under this
alternative, there is no change from existing conditions.

Cost. There are no initial capital costs or operation and maintenance costs associated with
this alternative. In accordance with NCP requirements, a review of the site conditions
would be required every 5 years. It is estimated that the cost of this review would be
$18,800. A cost summary for all alternatives is presented in Table 4-2.

4.1.1.2 Alternative RHP S-2—Limited Action

This alternative leaves the contaminated sediment of Rhinehart’s Pond and the impacted
~ section of Massey Run. The major components of this alternative include the following:

¢ Deed restrictions would be imposed to prevent future land use and excavation in areas
of contamination.

* Security measures would include installing a chain-link fence around the perimeter of
the pond. Warning signs would be posted around the perimeter at 100-foot intervals.

¢ Bird netting could be placed over the fenced enclosure to help prevent ecological risks.

e This alternative results in contaminated media remaining onsite, so CERCLA, as
amended by SARA (1986), requires that the site be reviewed every 5 years.

This alternative also includes the monitoring of fish tissue (trout) from Hogue Creek
annually for 5 years, as discussed above.

Overall Protection of Human Health and the Environment. The potential for ecological
exposure to contaminants would be reduced under this alternative; however, fencing will
not completely deter trespassers and would not prevent smaller animals from entering the
site. This alternative does not provide for the removal or treatment of contaminated
sediment or reduce the migration and leaching of contaminants to surface water and
groundwater. This alternative would not meet the RAOs for the site.

Compliance with ARARs. Chemical-Specific ARARS. This alternative fails to comply with the
chemical-specific ARARs for Rhinehart's Pond and Massey Run because all contaminants -
are left in place under this alternative.

Location-Specific ARARS. Specific requirements of Commonwealth of Virginia and federal
ARARSs and their regulatory citations are presented in the Final FS (CH2M HILL, March
1998). This alternative fails to comply with location-specific ARARs because contaminated
sediment will remain in place. Wetlands, ecological receptors, and surface water bodies
subject to the Clean Water Act and state water policies would potentially remain at risk
under this alternative.

Action-Specific ARARS. Action-specific ARARs are not directly applicable because no action
will be undertaken in this altemative that will adequately protect public health and the
environment.
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4 - DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR SEQIMENTS

Long-Term Effectiveness and Performance. Alternative RHP S-2—Limited Action does not
achieve RAQOs, which will prevent ecological exposure to sediment contaminants and
prevent migration and leaching of contaminants in the sediment that may contaminate the
surface water. Although Alternative RHP 5-2 may reduce some ecological exposure to
sediment contaminants, it is not effective over the long term in protecting the environment.

Reduction of Toxicity, Mobility, and Volume. Under Altemative RHP S-2—Limited Action, all
sediment contaminants remain in place. This alternative does not reduce the toxicity,
mobility, or volume of the contaminants.

Short-Term Effectiveness. Altemative RHP S-2 may reduce ecologu:al receptor exposure to
contaminants upon completion of fencing and installation of netting. Surface water will
remain in contact with contaminated sediment. Minimal effects to the environment are

. expected to occur due to implementation of institutional controls. :

Implementabliity. Technical Feasibility. Alternative RHP 5-2 would be technically easy to
implement. Fencing may require a small amount of excavation in contaminated sediment to
set fence posts; however, workers installing will be protected with appropriate PPE.

Administrative Feasibillty. Institutional administration would be reqmred to manage the 5-
year site reviews and to maintain deed restrictions. :

Availability of Services and Materials. Fencing materials are readily available and can be
installed using common constructxon activities. Bird netting can be atfained from specialty
distributors.

Cost. The capital costs for this alternative are estimated to be $59,000. The operation and
maintenance costs for the first 5 years because fish tissue will be monitored are estimated to
be $35,000 per year. After the first 5 years, annual operation and maintenance costs are
estimated to be $12,500. The cost of six 5-year reviews was estimated at $18,800 each. The
present worth, based on a 5 percent discount rate, is $400,000. Costing assumptions for
Alternative RHP S-2—Limited Action are listed in. Appendlx A, and a cost est:mate for all
altematwes is presented in Table 4-2. '

4.1.1. 3 Alternatlve RHP 8§-3—Capping *

This alternative consists of installing a cap over areas of contammated sediment in
Rhinehart’s Pond. Figure 4-6 presents this alternative conceptually.” Alternative RHP S-3 is
considered a partial-containment alternative that reduces the risk of ecological exposure to
contaminated sediment. This alternative for sediment includes the following major
components:

¢ Deed restrictions to prevent futire land use and excavation in areas of sediment
contamination

. 'Dewatenng of the pond

. Excavating the unpacted sechon of Massey Run and addmg the sedxment to Rhinehart’s
Pond . : :

AR30 1471
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& — DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR SEDIMENTS

¢ Construction of a cap over the contaminated sediment, which will include a 10-ounce
geotextile, 6-inch layer of sand gravel, and a é-inch layer of wetlands soil mix

¢ Regrading of areas surrounding the cap to reduce migration of the sediment
* Site access restriction during cap construction

Prior to sediment removal action, the water from the pond will be pumped down and
treated in the on-site treatment plant. Treated water will be discharged to Massey Run.

Following dewatering, the bottom sediments will be prepared for capping by leveling the
surface of the sediments and removing any bulky materials such as large rocks or stumps.

A long-reach hydraulic excavator can be used to accomplish this leveling. Sediments
removed from Massey Run would be incorporated in the leveled sediment surface in the
pond. A geotextile fabric would then be deployed in large presewn sections, or panels, over
the pond sediment surface. Overlying fill materials, including sand and a topsoil mixture,
would then be carefully placed over the geotextile in a uniform manner. Uniform
placement of the capping soil materials over the geotextile will cause the geotextile to
“bridge” over the softer sediment surface, and will allow adequate quality control to
maintain uniform placement of capping materials. Placement of cover material that is based
on the composition of the native material will allow the new cover material to support the
same ecological system as the existing contaminated sediment. Borrow sediment can be
attained from dredging activities in the area, or from other local borrow sources or vendors.
Additionally, native plants will be planted in the cap materials, as appropriate, during the
restoration of the pond.

This alternative also includes the monitoring of fish tissue (trout) from Hogue Creek
annually for 5 years, as discussed above.

Overall Protection of Human Health and the Environment. This containment alternative would
reduce the potential risk to ecological receptors under current and future land-use scenarios
through capping and deed restrictions. No provision is made for the removal or treatment
of contaminated sediment. Alternative RHP S5-3—Capping may achieve RAOs for sediment
at the site. The cap option reduces the mobility of contaminants in the sediment by
reducing contact with surface water, and it reduces the ecological exposure to contaminants
by placement of clean sediment to support the ecological system. This alternative effectively
reduces the risk of ecological exposure to contaminants in the sediment.

Compliance with ARARs. Chemlcal-Specific ARARS. Installing a cap over contaminated
sediment from Rhinehart’s Pond and Massey Run will significantly reduce exposure
pathways through direct contact to contaminated sediment. No reduction of contaminant
concentrations will occur.

Location-Specific ARARS. Specific requirements of Commonwealth of Virginia and federal
ARARSs, and their regulatory citations are presented in the Final FS (CH2M HILL, March
1998). All location-specific ARARs will be met by Alternative RHP S-3. Capping
contaminated sediment will significantly reduce the migration potential of zinc, and wili
help protect surface waters and ecological receptors from the effects of high concentrations
of the metal.
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& — DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR SEDIMENTS

Action-Specific ARARS. Specific requirements of Commonwealth of Virginia and federal
ARARs, and their regulatory citations are presented in the Final FS (CH2M HILL, March
1998). All action-specific ARARs will be met by this alternative. Stormwater controls will
be constructed, dust control measures will be taken, and potentially contaminated runoff
will be contained. Occupational Safety and Health regulahons will be complied with during
cappmg activities.

 Section 121(c) of CERCLA as amended, requn'es a periodic review of remedlal actions at
least every 5 years for as long as contammants that pose a threat to human health and the
environment remain on the site.

Long-Term Effectiveness and Performance. Alternative RHP S-3—Capping should remain
effective over the long term with proper maintenance of the cap. Cap performance will be
aided by selection of fill material, which will be chosen based on existing sediment
conditions. The cap will be constructed of a 10-ounce geotextile fabric, a 6-inch layer of sand
_ gravel, and a 6-inch layer of wetlands soil mix. Upon cap completion, the pond will be
vegetated with native plants to control erosion. Vegetation will simulate surrounding
wetland plants to achieve the long-term goal of restormg the habltat to precontammahon
condltlons

Reductlon of Toxiclty, Mobllity, and Volume Alternative RHP S-3—Cappmg will not reduce
the toxicity or volume of the sediment contamination. It will minimize contact between
ecological receptors and contaminants. In addition, it will minimize mobility of
contaminants by suppressing leaching of contaminants in the sediment to surface water.

Short-Term Effectiveness. During cap installation, workers will be exposed to contaminated
‘'sediment. Proper personal protective equipment will be used to protect workers. Dust
control and stormwater management measures will be implemented during the pond
dewatering and cap installation. Beneficial effects of implementing Alternative RHP 5-3—
Capping will be realized upon completion of the cap, which is estimated to take
approximately 3 months. The exposure pathway to ecological receptors will be blocked,
and surface water will no longer contact contaminated sediment. _

Implementability. Technical Feasibllity. In order to implement this alternative, Rhinehart’s
Pond will need to be dewatered. Surface water will be diverted to the onsite water
treatment plant, and temporary holding tanks can be brought onsite to hold additional pond
water if necessary. Check dams will be installed upstream of contaminated Massey Run
sediment to allow moving impacted stream sediment to the pond. Clean fill for the cap will
be transported to the site and stored at a staging area established for fill and equipment.

Cap installation will be performed usmg standard construcuon equlpment and should be

' easﬂy implemented. :

Administrative Feasibﬂify Site access will be restricted dunng cap msmllahon, and fencmg
will be installed around the pond during cap construction. Because contaminated sediment
will remain onsite, a site review will be required every 5 years. Deed restrictions will be
created to limit future land uses. Permits will be required for removal activities of Massey
Run sediment and moving it to Rhinehart’s Pond.
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4 — DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR SEDIMENTS

Availability of Services and Materials. Standard earthmoving and construction equipment
will be used for this alternative. Clean soil or sedn'nent is available locally to install a cap
over contaminated soil.

Cost. Capital costs for acquiring and transporting clean fill, transporting Massey Run
sediment to the pond, constructing a sediment cap, implementing site access restrictions, .
dewatering of pond, treatment of dewatered liquid, and vegetating the sediment cap are
estimated to be $445,000. Operation and maintenance costs for the cap, vegetation, and fish
tissue monitoring are estimated to be $38,000 per year during the first 5 years. After5 years,
if fish tissue monitoring is discontinued, annual operation and maintenance costs will drop
to $15,500 per year. The cost of six 5-year reviews was estimated at $18,800 each. The
present worth, based on a 5 percent discount rate, is $835,000. Cost assumptions used to
derive these figures are presented in Appendix A, and a cost summary of all altematives is
presented in Table 4-2.

4.1.1.4 Alternative RHP S-4—Removing of Contaminated Sediment, Stabilization, and Disposal
at a Subtitle D Landfill

This alternative consists of removing contaminated sediment, dewatering or stabilizing the
sediment (if necessary), and disposing of the sediment at a Subtitle D landfill. Figure 4-7
identifies areas to be excavated. Clean sediment that will support the existing ecological
wetlands system will be emplaced after the sediment removal. This altemative for sediment
includes the following major components:

¢ Dewater the pond

¢ Build an earth dam upstream of impacted sediment in Massey Run and divert stream
water

* Remove contaminated sediment

o Perform a treatability study to determine sediment moisture content
» Dewater/stabilize excavated sediment (if required)

¢ Dispose of treated sediment at a Subtitle D landfill

¢ Place clean sediment in excavated areas (12 inches of sand support layer and 6 inches
wetland soil mix)

Overall Protection of Human Health and the Environment This alternative would attain risk-
based remedial action levels for the sediment and would attain RAOs for the site.
Alternative RHP 5-4—Sediment Removal will achieve a significant reduction in toxicity,
mobility, and volume of the contaminants at the site. This alternative may be used with
other options, such as capping and institutional controls.

Compliance with ARARs. Chemlcal-Specific ARARS. This alternative will remove all
sediment that currently contains zinc concentrations at levels that exceed chemical-specific
cleanup goals of 1,600 mg/kg. Risks from direct contact with, ingestion of, or inhalation of
contaminants will be eliminated onsite. Clean sediment will be used to replace excavated
sediment.
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4 — DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR SEDIMENTS

.Location-Specific ARARS. Specific requirements of Commonwealth of Virginia and federal
ARARs, and their regulatory citations, are presented in the Final FS (CH2M HILL, March
1998). This alternative will comply with all location-specific ARARs by removing zinc-
contaminated sediment that may be the source of risk for area wetlands, ecologrcal
receptors, and surface water bodies. '

Actlon-Specif.'c ARARs. Specrﬁc requlrements of Cornmonwealth of Vrrgxma and federal
ARARSs, and their regulatory citations, are presented in the Final FS (CH2M HILLL, March
1998). This alternative will comply with all action-specific ARARs. During removal
activities, all measures will be taken to ensure protection of water quality. Stormwater
controls will be constructed, dust control measures will be taken, and potentially
contaminated runoff will be contained or diverted to the site’s water treatment plant.

- Federal regulations, including transportation and disposal requirements, and Occupational
Safety and Health Standards, will be comphed with during implementation of this
alternative.

Long-Term Effectiveness and Performance. ‘Complete removal of contaminated sediment
from Rhinehart’s Pond will protect environmental receptors and prevent migration or
leaching of contaminants into surface water. To maintain long-term effectiveness,
stormwater and groundwater diverted to Rhinehart’s Pond from the SDA must be free of
contaminants. Addition of contammated water to the pond could contribute to sediment
contamination.

Reduction of Toxicity, Mobllity, and Volume. Alternative RHP S-4-—Sec1iment Removal will
effectively reduce the toxicity, mobility, and volume of contaminated sediment. With this
alternative, the sources of contamination will be removed.

Short-Term Effectiveness. Upon completion of sediment removal activities, installation of
new fill (if desired), and revegetation of the pond, contaminants will be eliminated. This
alternative achieves RAOs in the short term. .

Implementabllity. Technical Feasibillty. To perform sediment removal activities, Rhinehart's
Pond must first be dewatered. Surface water will be diverted to the onsite water treatment
plant, and temporary holding tanks can be brought onsite to hold additional pond water if
necessary. An earth dam will be constructed in Massey Run to allow sediment streams to be
excavated. A concrete drying bed will be constructed to lower the moisture content of
excavated sediment. If sediment moisture contents still exceed land disposal requirements,
stabilizing agents (concrete or kiln dust, for example) can be added to the sediment.
Contaminated sediment will be disposed of at an offsite Subtitle D landfill. The pond
sediment will be restored with 12 inches of a sand support layer and 6 inches of clean
wetland soil mix. Clean wetlands sediment can be transported to the site and stored at a
staging area established for fill and equipment. Upon cap completion, the pond will be
vegetated with native plants to control erosion. Vegetation will simulate surrounding
wetland plants to achieve the long-term goal of restormg the habitat to precontanunahor\
conditions. : =

Administrative Feasibllity. Site access will be restncted during sediment removal and fill
activities. Permits will be necessary for d1vertmg stream water and for sediment removal
actlvmes :
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4 — DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES FOR SEDIMENTS

Availability of Materials and Services. Standard earthmoving and construction equipment
will be used for this alternative. Clean soil or sediment is available locally to replace
excavated sediment with a 6- to 8-inch layer of clean fill.

Cost. Capital costs for sediment removal for Rhinehart’s Pond and the impacted area of
Massey Run are estimated to be $658,000. This cost assumes clean soil will be used to line
the gravel base once sediment is removed. Vegetation will be planted once sediment
removal is complete. The total present-worth cost is $658,000. Cost assumptions are
presented in Appendix A, and a cost summary of all alternatives is presented in Table 4-2.

4.2 Comparative Analysis of Sediment Remedial Alternatives

In the following analysis, the remedial alternatives for each area are evaluated in relation to
one another for each of the seven criteria. The purpose of this analysis is to identify the
relative advantages and disadvantages of each alternative. Detailed discussion on the
comparative analysis is presented in the Final FS (CH2M HILL, March 1998).

The site-specific sediment RAOs are:
¢ Prevent ecological exposure to contaminants in the sediment
¢ Prevent migration and leaching of contanunants in the sediment that may contaminate

the surface water

4.2.1 Comparative Analysls' of Sediment Remedial Alternatives
The remedial alternatives for the RHP sediment are listed below for clarification of this
discussion:

Alternative RHP S-1—No Action

Alternative RHP S-2—Limited Action

Alternative RHP 5-3—Capping

Alternative RHP S-4—Sediment Removal and Offsite Disposal

Table 4-3 presents a summary of this gomparative analysis.

4.2.1.1 Protection of Human Health and the Environment

Alternatives RHP S-3 and RHP S-4 would potentially achieve overall protection of human
health and the environment. Alternative S-3—Capping would protect receptors by
obstructing the existing exposure pathway. Alternative S-4—Sediment Removal would
achieve RAOs by removing the contaminated sediment. Overall protection of human health
and the environment may not be achieved with Alternatives RHP S-1 and RHP S-2.
Alternative RHP S-2—Limited Action Controls may deter some potential ecological
receptors, but would not prevent migration of contaminants through surface water.

4.2.1.2 Compliance with ARARs Chemical-Specific ARARs

Alternatives RHP S-1—No Action and RHP S-2—Limited Action do not comply with
chemical-specific ARARs for Rhinehart’s Pond and Massey Run because all contaminants
would be left in place. Alternative RHP $-3—Capping addresses contaminated sediment
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and risks associated with them by eliminating the potential for ecological exposure to the
contamination. Alternative RHP S-4—Sediment Removal will comply with chermcal-
specific ARARs by completely removmg contaminated sedu'nent '

Location-Specific ARARS. Alternatives RHP $-1—No Action and RHP S-Z—Lumted Achon
do not comply with location-specific ARARs for Rhinehart’s Pond and Massey Run because
all contaminants would be left in place. Federal and local wetlands protection regulations
and federal rivers protection requirements are applicable at the Rhinehart Tire Fire site.
Sediment contaminants could potentially disturb sensitive wetlands or river habitat.
Alternative RHP S-3—Capping will comply with location-specific ARARs by preventing
migration of contaminants to sensitive ecological areas and receptors. Alternative RHP S-
4—Sediment Removal will comply with all locatxon—speuhc ARARs by removmg
contaminated media from the site.

Action-Specific ARARs, Achon-spec:.ﬁc ARARs do not directly apply to Alternative RHP S-
'1—No Action except during any site walks that may be part of 5-year reviews.
Occupational Safety and Health Administration (OSHA) requirements are applicable to all
alternatives. Workers will be required to wear appropriate PPE while on the site.

Alternatives RHP -2, RHP $-3, and RI-IP S-4 will comply with action-specific ARARs
'during their implementation. ‘ _

4.2.1.3 Long-Term Effectiveness and Performance

Alternative RHP S-1-—-No Action will not be effective over the long-term because this
alternative leaves the site in its existing state. Alternative RHP S-2—Limited Action may be
effective over the long-term in reducing contaminant exposure to ecological receptors.

~ Institutional controls will be established to deter ecological receptors from using the pond as
a habitat, but these controls will not address migration of contamination. Alternatives RHP

. S-3 and RHP $-4 are expected to be effective over the long-term. Alternative RHP S-3—
Capping will require maintenance in the form of monitoring depth of clean sediment cap to
ensure that contaminated sediment are not exposed to surface water or other recepto:s

4.2.1.4 Reduction of Toxicity, Moblllty, Iﬂd Volurne

Alternatives RHP S$-1 and RHP S-2 wﬂlnot reduce the tox1c1ty, moblhty, or volume of
sediment contamination. Alternative RHP §-3—Capping will achieve a reduction in
contaminant mobility and will reduce exposure to contaminants, but will not reduce
contaminant volumes. Alternative RHP S-4—Sediment Removal will most successfully
reduce contaminant toxicity, mobility, and volume at Rhinehart's Pond and Massey Run.

4.2.1.5 Short-Term Effectiveness

‘Alternative RHP S-1—No Action will not be effective in the short-term, and will not create
any short-term adverse effects. Alternative RHP S-2—Limited Action will achieve its
objectives in the short-term, and will create minimal short-term adverse effects. Both
Alternatives RHP S-3 and RHP S-4 will achieve their objectives upon implementation, Any
short-term adverse effects created by implementation of these alternatives can be easily
mitigated.
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4.2.1.6 Implementability

Technical Feasibility. Each sediment alternative evaluated is technically feasible.

Alternative RHP S-1—No Action calls for no change to the existing site conditions.
Alternative RHP S-2—Limited Action involves simple fencing and installation of bird
netting, all of which can be performed with general construction measures. Alternative
RHP 5-3—Capping will require dewatering. Surface water will be diverted to the onsite
water treatment plant for treatment and discharge to Massey Run. Temporary holding
tanks can be brought onsite to hold additional pond water if necessary. Clean fill for the cap
will be transported to the site and stored at a staging area established for fill and equipment.
To perform removal activities for Alternative RHP $-4, Rhinehart’s Pond must be dewatered
using the same techniques described above. A concrete drying bed will be constructed to

. lower the moisture content of excavated sediment, which will be disposed of at an offsite
Subtitle D landfill. Clean fill may be used to line the pond and section of Massey Run after
removal is complete. Clean soil for Alternatives RHP S-3 and RHP 5-4 can be transported to
the site and stored at a staging area established for fill and equipment.

Administrative Feasiblilty. Each sediment altermnative evaluated is administratively feasible.
Under Alternatives RHP S-1—No Action, RHP $-2—Limited Action, and RHP 5-3—
Capping, contaminated sediment will remain onsite, requiring a site review every 5 years.
Deed restrictions will be obtained for Altematives RHP S-2 and RHP $-3 to limit future land
uses on the site. Alternative RHP S-4—Sediment Removal will require site access
restrictions only during removal activities. '

Avallability of Materials and Services. This category is not applicable to Alternative RHP S-
1—No Action, because under this alternative, all site conditions remain the same. Fencing
materials for Alternative RHP S-2—Limited Action are readily available and can be installed
using common construction activities. Bird netting can be attained from specialty
distributors. Standard earthmoving and construction equipment will be used for
Alternatives RHP S-3—Capping and RHP S-4—Sediment Removal. Clean soil or sediment
are available locally to install a sediment cap over contaminated soil.

4.2,1.7 Cost

Table 4-2 presents a comparative cost summary of sediment remediation alternatives.

Under the NCP, cost is intended as a modifying criteria that plays'a secondary role in |
selection of a remedial alternative. Total present-worth project costs for the four alternatives
for RHP sediment range from negligible for Alternative RHP S-1-—No Action to $835,000 for
Alternative RHP S-3—Capping.

The total present-worth project cost for Alternative RHP S-4—Sediment Removal is
estimated to be $658,000. This is the only altemnative where no operation and maintenance
costs are expected. Alternatives RHP S-1, RHP S-2, and RHP 5-3 would require a 5-year site
review at a minimum, and Alternative RHP S-3-——Capping would require sediment depth
monitoring to ensure proper maintenance of the cap.
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Table 4-2

Cost Summary for the Sediment Altematives
Rhinehart Tire Fire Site

Disposal in a Subtitle D Landfill

r Annual O&M S-year Site | Total O&M Total
Capital o&M Period | Review (/5 | . Present’ Present
Alternative Cost (§) {$/year) {years) years) Worth (§) Worth ($)

RHP Sediment Alternatives

RHP S-1—No Action 0} 0 30 18,800 52,000 52,000

RHP 5-2— Institutional Controls 59,000 12,500° 30 18,800 290,000 {, 400,000
35,000" | .

RHP $-3— Capping 445,000 15,500 " .30 18,800 338,000 835,000
38,000 ‘ ‘

RHP 54— Removal, Stabilization, and 658,000 0 0 0 0 658,000

5 years.)

* Present-worth costs from operation and maintenance include S-year site reviews.
* Capping costs vary depending on cap construction materials. ‘
* Annual operation and maintenance costs after first 5 years.

* Annual operation and maintenance costs for the first 5 years. (F:sh tissue monitoring costs will be included in O&M for the first

Note: Costs reflected are at the low end of the range. lndwidua] cost tables in Appendlx A contain low and l'ugh range costs.
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5.0 Decommissioning of Slte Remedlal
| Facllltles

Additional site remedial facilities are currently present on the site. These features are to be
decommissioned to aid in the return of the site to the approximate conditions prior to the
fire. The other site remedial features that are common to all of the sediment alternatives
include:

Removal of Shotcrete Walls ‘

Toe Drain System and Underground Plpmg Removal
Storm Drain System and Manhole Abandonment
‘Removal of Oil/Water Separator and USTs
Removal of Waste Water Treatment Plant

Dam Removal

Sampling Program

Monitoring Well Abandonment

Fencing Removal

Regrading & Final Restoratxon

The cost for decommissioning of the site remedial features is summanzed in Appendix A.

5.1 Removal of Shotcrete Walls

The shotcrete currently covering the slopes between Benches 2 and 3 and Benches 3 and 4
will be removed as part of the decommissioning activities for the site.

The shotcrete surface consists of approximately 3.5” of shotcrete with welded wire fabric
underlain by a layer of geocomposite drainage netting. The shotcrete surfaces are anchored
to the slopes by 8-foot long steel tie-backs (spaced approximately 5-feet on center) grouted

- inplace. The two shotcrete surfaces cover approximately one acre. Removal of the .
shotcrete surfaces will include the following: ,

¢ Breakup and removal of the shotcrete from the slopes

¢ Segregation of the shotcrete, metal, and geocomposite materials

. Transportahon of the segregated matenals to appropriate offsite recyclmg and disposal
facilities

The shotcrete will be broken up and nemoved from the slopes using standard demolition
equipment, such as a hydraulic excavator, a shear, and possibly a hoe ram. The steel
anchors will be sheared off at approximately 2 feet below ground surface (bgs), and the
remaining 6 feet of anchor will be left in place.

The materials generated during the shotcrete removal will be segregated for transportation
to appropriate off-site recycling and disposal facilities. The demolition equipment will be
used to separate the debris material. Concrete will be transported to an aggregate recycling

W AR301487 o



5 — DECOMMISSIONING OF SITE REMEDIAL FACILITIES

facility, wire mesh and steel anchors will be sent to a metals recycling facility, and recovered
geocomposite materials will be disposed in a landfill. The cost estimate included in
Appendix A for this activity assumes that these materials can be separated. Materials that
cannot be separated will likely need to be disposed in a landfill.

Following removal of the shotcrete, the slopes will be regraded to a 3:1 slope; refer to
Section 5.10 for further details on regrading and site restoration.

5.2 Toe Drain System and Underground Piping Removal

The toe drain system, which collects water from the bottom of the shotcrete slopes and
transports the water to the oil/ water separator, will be removed as part of the
decommissioning activities. The toe drain system consists of:

+ Collection Pipe I — approximately 180 feet of 6-inch diameter perforated pipe which
conforms to the toe of the slope between Benches 3 and 4

¢ Collection Pipe Il - approximately 350 feet of 6-inch diameter perforated pipe which
conforms to the toe of the slope between Benches2and 3 .

o Collection Pipe III - approximately 240 feet of 6-inch diameter non-perforated pipe
which runs along the drainage swale to the east of the benches transporting the captured
water to the oil/water separator

The toe drain system piping is approximately two to five feet below grade, covered by
gravel, and in some areas covered by the shotcrete. Three manholes are associated with the
toe drain system and will be abandoned in place using the same procedure described for the
Storm Drain System manholes.

Additional underground piping to be removed from the site includes:

« piping from oil/water separator to storage tanks (will be removed during removal of the
tanks) :

oil/water separator by-pass pipe — approximately 50 feet of 6-inch diameter pipe

storage tanks discharge piping - two approximately 30 foot, 4-inch diameter pipes
WWTP finished water pipe - approximately 385 feet of 4-inch diameter pipe

WWTP raw water and drain pipes - two approximately 75 foot, 4-inch diameter pipes

All piping presented above is approximately two to five feet below ground surface, and will
be exposed using a backhoe. Line purging will be accomplished by gravity drainage of the
pipeline contents. In addition to purging, Collection Pipe III of the toe drain system will
also be purged and discharged into the oil water separator. Any water (the pipelines
historically only transported water) recovered from the pipelines will be containerized and
sampled (refer to the Sampling Program discussed in Section 5.7) and transported for
disposal offsite. Once the piping is purged, it will be cut and removed from the trench. The
removed piping may be cut further prior to transportation to the metals recycling facility, or
landfill. The piping trenches will be backfilled with the original soil.

53 Storm Drain System and Manhole Abandonment

The storm drain system, which collects water from Benches 2 and 3, and associated -
manholes and catchbasins will be abandoned in place as part of the decommissioning
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5 — DECOMMISSIONING OF SITE REMEDIAL FACILITIES

aclivities. The storm drain SYStem consists of three catch basins (Area Inlet 2 [Bench 2], Area
Inlet 3 [Bench 3], and Area Inlet 4 [Bench 3]), one manhole (Manhole 2}, and 900 feet of 18
and 24 inch reinforced concrete pipe. In addition, the three manholes associated with the
toe drain system will be abandoned in place. Abandonment of the storm drain system will
involve the following:

¢  Plug pipe ends at manholes and catchbasins
s Seal/fill manholes/catchbasins with concrete
» Remove top 2 feet of manholes/catchbasins

The piping will be plugged at each catchbasin, at Manhole 2, and at it’s outlet using -
sandbags and concrete. The manholes and catchbasins will then be filled with concrete to
approximately two feet below ground surface. The top two feet of the manholes and
catchbasins will be removed in order to regrade the area. Backfill will be placed over the
abandoned manholes during the regrading and restoration of the site.

5.4 Removal of Oil/Water Separator and USTs

The oil/water separator and the two associated 12,000-gallon water storage tanks will be
removed as part of the decommissioning activities. Permits required for removal and
disposal of the tanks and their contents will be acquired from local and state authorities.
Removal of the tanks and oil/water separator will involve the following:

Exposure of oil/water separator and tanks using a backhoe or excavator
Exposure, cutting, and draining of associated piping into tanks
Removal and pumping of residual sludge and water from the oil/water separator and
*  Removal of the oil/water separator and tanks using a backhoe or excavator .
¢ _Cleaning and cutting the oil/water separator and tanks for off-site tecychng and
disposal :

* The oil/water separator and tanks are approxlmately 5 to 10 feet below ground surface. The
oil/water separator is approximately 11 feet long and has a 4-foot diameter. The
atmosphere within the oil/water separator and the tanks will be monitored before tank
removal and before cutting the vessels for cleaning.- Non-sparking cutting equipment will
be used to cut the oil /water separator and tanks into pieces for cleaning and shipment off-
site. The oil/water separator, it’s internal components, and the tanks will be pressure
washed on the existing decontanunahon pad at the site pnor to being transported off-site to
a metals recyclmg facility. : :

Conflrmatory soil samples from the excavation walls and floor may be required as -
discussed in Section 5.7, Sampling Program. Costs for the canfu'matory soil samples have
' not been included in the cost estimate in Appendlx A

5.5 Removal of Waste Water Treatment Plant

The onsite Waste Water Treatment Plant (WWTP) will be removed as part of the
- decommissioning activities (anticipated to occur after the wetlands remedlauon activities).
Removal of the WWTP will involve the following:

ez AR301489 &



5 — DECOMMISSIONING OF $(TE AEMEDIAL FACILITIES

Removal of sludges, wastewater, and filter media
Dismantling the WWTP components

Pressure washing all surfaces,

Breaking up concrete slab

Transportation of concrete to aggregate recycling plant

Prior to demolition of the WWTP, all residual sludge and wastewater will be removed from
the facility and sampled and analyzed for disposal characteristics as described in Section 5.7.
Residual filter media will also be removed and sampled. The dismantled components of the
WWTP will be pressure washed on the existing decontamination pad at the site. The
concrete slab will be broken up and demolished using heavy demolition equipment. The
concrete will be transported to an aggregate recycling facility.

5.6 Dam Removal

The portion of the dam that was constructed by the U.S. Army Corp of Engineers (ACOE)
(an additional 13 feet) will be removed as part of the decommissioning activities. Removal
of this portion of the dam will involve the excavation of approximately 16,000 cubic yards of
soil. Dam removal activities will include the following:

Construction of a water diversion
Excavation of dam materials

Removal of concrete spillway structures
Hauling of dam material to benches and slopes
Restoration of original dam

Prior to commencement of decommissioning activities for the dam, a hydrological analysis
including a breach plan, and an erosion and sediment control plan will need to be prepared.
A water diversion will be constructed before any excavating work is conducted at the dam.
It is assumed that Rhinehart’s Pond will be pumped down prior to dam level. Removal of
dam materials will begin at the northern end of the dam and move toward the southem end.
Materials will be excavated using common hydraulic demolition equipment such as
excavators and backhoes. As the earth materials are removed from the dam, they will be
hauled to Benches 2 and 3 to be used in the regrading and restoration of the site. The
concrete intake structure, 48-inch concrete outlet pipe, and the concrete outlet works will be
removed, broken up and transported off-site to an aggregate recycling facility. The original
Rhinehart Dam will be restored following the removal of the ACOE dam.

It is assumed that the removal of the dam will not be subject to the Virginia Dam Safety Act,
and will not require a permit (based upon a capacity of less than 50 acre-feet).

5.7 Sampling Program

Materials encountered and handled during the decommissioning activities will be sampled
and analyzed in order to characterize the materials for off-site disposal. These materials will
include the sludges from the oil/water separator and WWTP, filter media from the WWTP,
wastewater from the decontamination pad generated during cleaning of the USTs and the
WWTP, potential water collected from pipe removal activities, and potentially the aggregate
generated from the decommissioning activities. The cost estimate assumes that up to
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5 — DECOMMISSIONING OF SITE REMEDIAL FACILITIES

twenty samples may be collected and analyzed for Tox1c1ty Charactenshc and Leachmg
Procedures (TCLP).

Confirmatory soil samples collected from the excavation for the removal of the oil/water
separator and storage tanks may be required. These samples would likely be analyzed for
inorganics and semi-volatile organic compounds. Costs for these confirmatory samples .
have not been included in the cost estimate. :

5.8 Monitoring Well Abandonment

All 16 monitoring wells that were installed during the RI activities will be abandoned as
part of the decommissioning activities. The monitoring wells will be decommissioned using
the same procedure as used in the OU3 RI in'1997 (approved by the EPA). The monitoring
wells will be abandoned by pulling up the casings and screen, over-reaming the boreholes,
and then backfilling the bore hole with 1:4 mix bentonite/cement grout. All grout will be
placed from the bottom to approximately é-inches bgs. For any double-cased wells, which
have no well screens, the surface casings will be left in place and then grouted from the
bottom up. At least one day after the wells are plugged approximately 6 inches .of topsoil
will be placed on top of the grout.

5.9 Fencing Removal

Approximately 150 feet of fencing currently exists around the oil /water separator and
storage tanks and approximately 600 feet of fence exists along the southemn boundary of the
site. The fence (posts and screen) will be removed using a backhoe. The fence materials will
be sent offsite to a metals recycling facility.

5.10 Regrading and Final Restoration

After demolition and excavation work is complete, portions of the site will need to be
regraded and restored. Soil will be used to regrade the shotcrete slopes to an approximate
3:1 slope, to create positive draining on Benches 2 and 3, and to backfill the oil/water
separator and UST excavations. Approximately 12,500 cubic yards of soil will need to be
transported from elsewhere on the Rhinehart property (borrow area), or imported from off-
site, to supplement the approximate 16,000 cubic yards of earth material generated during
the dam removal. After regrading is complete approximately 6 inches of topsoil will be
placed over all disturbed areas. The topsoil will be spread with a dozer and tracked,
seeded, fertilized and mulched using a hydroseeder.
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6.0 Summary of Cost

The sediment alternatives and the decommissioning of the other site remedial facilities were
discussed separately. The costs associated with the sediment alternatives and the
decommissioning of the remedial facilities that are common to each sediment alternative are
summarized in Table 6-1.
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Table 6-1

Summary of Costs
Rhinehart Tire Fire Site
Total Present Worth ($)
— Sediment | Decommissioning of .

Alternative Alternative Remediatl Features TOTAL COST
RHP §-1—No Action $ 5200018 889,000 | $ 941,000
RHP S-2—Institutional
Controls $ 4000008 889,000 $ 1,289,000
[RHP S-3-—Capping $ 835000]% . B889,000}|8% - 1,724,000

" IRHP S-4—Removal, : : B S

Stabilization, and Disposal in T :
a Subltitle D Landfilt 1% 65800018 . B89.000|$ 1,547,000
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Appendix

General Cost Assumptions

The accuracy of cost estimates presented in this report are sufficient for feasibility-level
decisions, suitable for use in project planning and basic decision making to support
remedial alternative selection. The expected accuracy of the cost estimates is consistent
with the objectives of the feasibility study, and with CERCLA guidance. Final project costs
are expected to vary from these estimates due to market conditions, final project scope,
actual labor and material costs at the time of construction, site conditions, productivity,
final project schedule, permit or ARARSs constraints, and other factors.

Quantity estimates were made based on information contained in the Remedial
Investigation Final Report, Phase II, Rhinehart Tire Fire Site, Prepared by Fred C. Hart
Associates, Inc., August 5, 1988; and the Design Drawings, Rhinehart Tire Fire Superfund
Site, Prepared by U.S. Army Engineer District, Corps of Engineers, Omaha, NE, May 1990.
Unit costs were based on typical values available in estimating guides, and experience of
construction professionals with similar projects.

The present worth of Operation and Maintenance and 5-year review costs was estimated
using a 5 percent discount rate for a 30-year period, except for fish tissue sampling where a
5-year period was used.

- The range of unit costs and total costs reflected in the alternative cost estimates are based
upon a sensitivity analysis. A cost sensitivity analysis could also have been applied to
quantity variations. However, the unit cost ranges applied, coupled with a typical overall
contingency of 25%, are considered adequate to address cost sensitivity for the purpose of a
CERCLA feasibility study with an expected overall accuracy of +50%/-30%.
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RHINEHART TIRE FIRE SITE - POND AREA

\_/ COST ESTIMATE FOR SEDIMENT REMEDIAL ALTERNATIVE RHP $-2
: INSTITUTIONAL CONTROLS
Date: _ 02-Aug-00
[_UNIT COST (§) — _TOTALCOST(§)
iTEM DESCRIPTION UNITS QUANTITY LOW HIGH LOW HIGH

1.0 LEGAL : LS. | 10,000 12_.500 10,000 12,500

2.0 SITE SECURITY : .

2.1 Security Fence ‘ LF. ' 1,100 20 22 22,000 - 24,200
Subtotal - Direct Construction Total (DCT) b 32,000$ 36,700
Design, EPA Deliverables and Resident Enguneenng 3 15000 8 17,500
Subtotal - Total Capital Cost (TCC) $ 47000 | $ 54,200
Contingency {25% of TCC) $ 11,750 | $ 13,550

OTAL CAPITAL COST _ $ 58,750 | § 67.750
PRESENT WORTH O&M COST{from below) $ 1,732} 8 341,732
TOTAL PRESENT WORTH PROJECT COST $ 400,482 | $ 409,482
! ration and Maintenance (Q&M) Costs ‘
ITEM DESCRIPTION _ : UNIT COST] _ TOTAL COST
{Annual Activities) : UNITS |QUANTITY {$) (&)
3.0 INSTITUTIONAL ADMINISTRATION LS. 1 5,000 $ 5,000
|40 FENCE/GENERAL MAINTENANCE ~ |t8. 1 8,000 $ 5,000
\__ |89 FIsH TISSUE SAMPLING/ANALYSIS (5 yrs) y .

8.1 Sampling/Preparation and Repocﬂng - JEvent | 9 1500 - 18 13,500

5.2 Laboratory Analysis : . Samples 45 © 100 ' $ 4,500
Total Annual Cost, ftems 3.0 and 4.0 s 10,000
Contingency (25%), tems 3.0 and 4.0 $ 2,500

Total Annual Coat, Item 5.0 $ 18,000

- Contingency (25%), tem 5.0 $ 4,500
Subtotal, Annual Cost, Hems 3.0 and 4.0 $ 12,500
Subtotal, Annual Cost, tem 5.0 $ 22,500
Present Worth Annual O&M (30-yrs, i=5%) - ltems 3.0 and 4.0 only for 30 years $ 192,156
Present Worth Annual O&M (5-yrs, i=5%) - ltem 5.0 only for 5 years $ 97,413
Total Present Worth O&M ' $ 289,569

: ar Site Review .
ITEM DESCRIPTION ] ' : UNIT COS T e TOTAL COST
{Annual Activities) UNITS JQUANTITY % = ' : (&}

6.0 5 Year Site Reviews ) LS. o 1 15,000 15,000
Total 5-year Cost $ 15,000
Contingancy (25%) . 3,750
Subtotal $ 18,750
Present Worth Over 30 years {30-yrs, i=5%) $ 52,163
Total Present Worth O&M $ 52,163

—
NOTES:

\__ | Refer to the General Cost Assumptions included in this Appendix, -
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RHINEHART TIRE FIRE SITE - POND AREA
COST ESTIMATE FOR SEDIMENT REMEDIAL ALTERNATIVE RHP 5.3
CAPPING
Date: 23-0ct-97)
UNIT COST ($) TOTAL COST ($
ITEM DESCRIPTION UNITS QUANTITY [ LOW HIGH [LOW HIGH
1.0 MOCBILIZATION/DEMOBILIZATION LS [ 10000 [ 15,000 10,000 15,000
2.0 SITE PREPARATION
2.t Dawater Pond, 50,000 galions +/- LS 1 10,000 15,000 10,000 15,000
2 2 Diversion System for Stommwater LS 1 20000 35,000 20,000 35,000
2 3 Water Pumping/TreatmentDischarge GAL 150000 0.08 o.10 7,500 15,000
3 0 REMOVAL AT MASSEY'S RUN .
3.1 Clearing and E&S Controls {check dams) LS 1 4,500 2.000 1.500 2,000|
3.2 Temporary Pump-Around Ls \ 1,000 1,500 1 1,500
3.3 Excavae and Load Sediments cY 15 15 20 25 3001
3 4 On-site Haul to Rhinehart Pond LS 1 100 150 100 1501
4.0 CAP CONSTRUCTION
4.1 Grading and Butky Object Removal LS 1 20.000 30,000 20,000 30,000
4.2 10 oz. Geotextie Fabric 5F 58828 0.50 0.75 8.4 424
4.3 8 in. SandGravel Layer CY 2822 18 ] 47,190 57817
5.0 RESTORATION
5.1 8 In. Wetlands 308 mix cY 2822 20 25 52,433 85,542
5.2 Planting - Submerged and Bordering acre 2 10,000 12,000 18,000 21,800
5.3 Sediment/Storm Water Controls LS ] 10,000 15,000 10.000 15,000
5.4 Sesding/Muiching, surrounding area acre 1 3000 4000 3.000 4,000
8.0 SITE SECURITY
8.1 Temporary Secunity Fence LF. 1100 10 12 11,000 13,200
7.0 SITE MANAGEMENT monthe 2 12,500 15,000 25,000 30,000
8.0 Lagal LS t 4,000 4,000 4,000 8.000
Subloial - Direct Construction Totl (DGT) Y] 369,439 |
Contractor's indirect Costs (10% of OCT) 3 28 368,944 |
Design, EPA Dofiverables and Resident Engineering 00,000 80,000
Suttctal - Total Capitel Cost (TCC) 358,108 488,383 |
25% of TCC}) 29,047 121
TOTAL CAPITAL COST 448208 807,519
PRESENT WORTH O3M COST{from below) 8.7 /e
TOTAL PRESENT WORTH PROJECT COST 3 835,008 997,750
Operation and Maintenance (Q&M) Costs
ITEM DESCRIPTION . UNIT COST] TOTAL COST
Annual Activities) UNITS | QUANTITY %1
9.0 INSPECTION, REPORT LS 1 7.500 7.500

10.0 COVER/ROAD MAINTENANCE LS 1 5,000 $ 8,000

11.0 FISH TISSUE SAMPLING/ANALYSIS (5 yrs)

11.1 Sampling/Preparation and Reporting Gvent 9 1500 $ 13,500

11.2 Laboratory Analysia Samples 48 100 s 4,500
Total Annual Cost, items 9.0 and 10.0 $ 12,500
Contingency (25%), llems 9.0 and 10.0 s 3128
Total Annusd Cost, Hem 11.0 $ 18,000
Contingency (25%), flem 11.0 H 4,500
Subtotal, Annuai Cost, ltems §.0 and 10.0 s 15625
Subiotal, Annusl Cost, Hem 11.0 $ 22 500
Present Worth Annual O&M (30-yrs, lx5%) - Hems 9.0 and 10.0 only for 30 years $ 240,193
Present Worth Annual OB M (S-yrs, i=5%) - ftem 11.0 only for 5 years $ 97.413
Total Present Warth O8M $ 337,608

$.Year Stte Reviews
ITEM DESCRIPTION UNIT COS TOTAL COSY
(Annuaf Activities) UNITS | QUANTITY {5}

20 S Yoar Site Reviews LS 1 15,000 15,
Total 5-year Cost 3 15,000
Contingency (25%) s 3,750
Subtotal $ 18,750
Prasent value of saries of 8 intervals of 5 years({ 30yrs, i=5%) $ 52183
Total Present Warth D&M S 52,183

NOTES:

Retur to the Genaral Cost Assumptions included in this Appendix.
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RMINEHART TIRE FIRE SITE . POND AREA

COST ESTIMATE FOR SEDIMENT REMEDIAL ALTERNATIVE RHP S-4
DREDGING OF CONTAMINATED SEDIMENTS._WANSPOHTAHON. AND
OFF-SITE DISPOSAL
" Date: 02-Aug-00
P ] UNIT COST (5) TOTAL COST ($)
ITEM DESCRIPTION UNITS  |QuanTITYi LOW ] HIGH LOW HIGH
1.0 MOBILIZATION/DEMOBILIZATION LS 1 20000 25000 20,000 25,000
2.0 LEGAL ; LS. 1 7.500 10,000 7.300 10,000
3.0 SITE BECURITY
3.1 Tamporary Sscurity Fence LF. $.100 10 15 11,000 18,500
4.0 SITE PREPARATION ) : :
4.1 Dewater Pond, 50,000 gafions +/- LS. 1| . to000] 15000 10,000 15,000
4.2 Divarsion Sysism for Stormwater LS. ' 20,000 35000 26,000 35.000
4.3 Water Pumping/Treatmant/Gischarge GAL. 150,000 0.08 0.10 7,500 18,000
4.4 Construct Sediment Dewatenng Pad LS. ) 15,000 | 20,000 15,000 | 20,000
5.0 SEDIMENT DREDGING/DEWATERING
5.1 Dredging CcY 1.000 20 25 20,000 25000
8.2 Drying/Oewatering on Concrate Pad cY 1,000 10 15 10,000 15,000
8.3 Buking and Loading K CcY 1,000 4 8 4,000 8,000
8.0 REMOVAL AT MASSEY'S RUN .
6.1 Clearing and £4S Controls {check dams) LS 1 1,500 2,000 1,500 2,000
8.2 Temporary Pump-Around ) LS 1 1,000 1,500 1,000 1,500
8.3 Excavate and Load Sadimants : cY 13 ts .20 225 -
4.4 On-site Maul 1o Slaging Area : L8 1 100 150 100 150
7.0 TRANSPORTATION AND DISPOSAL : :
7.1 Transportation - TONS 1,200 30 40 38,000 48,000
7.2 Disposal a1 Solic Waste Lancfil TONS 1,200 80 100 - 98,000 120,000
3.0 RESTORATION ‘
8.1 8 In. Waetiands soil mix cY 2 20 25 82,433 88,842
$.2 12 in. Sand support layer cY 5243 [ 12 41047 62920
$.3 Planting - Submerged and Bordering atre 18 10,000 12,000 18,000 21,600
0.4 SedimenVSiom Waler Controls L8 - 1 10,000 15,000 10,000 15,000
0.5 Seeding/Muiching, sufounding arss acre 1 3000 4000 3,000 4,000
9.0 8ITE MANAGEMENT o Immn 2 12500 | 18000 | 25000 90,000
Subtotal - Dvect Construction Total (OCT) 2020518 85812
Contractor's Indirect Coeta (10% of DCTY 41,021 | § SEE8}
Dasign, EPA Deliverables and Resident Enginearing 78,000 100,000
Subtotal - Total Capital Cost {TCC) - 528 226 711,083
[25% of TCC) 131,856 177,766
TOTAL CAPITAL COST ‘ _857,782 888 828
, ESENT WORTH C&M COST P K .
| TOTAL PRESENT WORTH PROJECT COST 657 782 888,829
Operation snd Maintenance (OEM) Cofts
TTEM DESCRIPTION o ] UNIT COST TGTAL COST
{Arvivuat Activities) uNITS ouanmity] ) )
100 $ -
t .
Totsl Annual Cost $ .
Contingency (25%) s .
Subtotal . s -
Prasent Worth Annush OAM (S-yrs, l=S%) s -
Total Present Worth O8M 8 .
5 Year Site Reviews
ITEM DESCRIPTION : UNIT COST TOTAL COST
(Annual Activilies) UNITS [ QUANTITY| (5} )

1.0 S Year Site Reviews LS. - Q [¥ . [1]
Total 5-year Cost $ .
Contingency (25%) $ .
Subtotal _ ’ . s -
Prasent Worth Ovar 30 years (30-yrs, mS%) | H -
Tota! Present Worth O&M L] -
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RHINEHART TIRE FIRE SITE
COST ESTIMATE FOR DECOMMISSIONING OF SITE

REMEDIAL FACILITIES
Date 25-Jui-2000
UNIT COST (S) TOTAL COST (S
ITEM DESCRIPTION UNITS QUANTITY LOW HIGH LOW HIGH
1 0 MOBILIZATION/DEMOBILIZATION (add'l to S-4! LS 1 3,000 5.000 3,000 5,000
20 SITE PREPARATION
2 1 Instalt Erosion & Sedimentation Controls [ 1 2,500 5.000 2,500 5,000
2.2 Clearing by Dam Area acre 0.5 2.000 2,500 1.000 1.250
2 3 Prepare Hauw Roads and Establish Suppont Zone LS 1 7,000 8,000 7.000 B.000
3.0 DEMOLITION
3.1 Remove Sholcrete Walls (Excavator & Shear) LS 1 80,000 95,000 80.000 95.000
3.2 Remove USTs and Oil'Water Separator LS 1 8,000 10,000 8.000/ 10.000
3 3 Remove/Wash Waslewater Treatment Equipment LS 1 5,000 8,000 5.000 8.000
3 4 Remove WWTP Concrete Stab SF 1000 1.50 250 1,500 2.500
3 5 Remove Toe Drains/ Underground Piging LF 1500 10 12 15.000 18.000
3.6 Abandon Manholas and Catch Basins EACH 7 1,000 1,500 7.000 10,500
3.7 Segregation and Loading (all matanalg) LS 1 20,000 30,000 20,000 30,000
38 Fence Removal FOOT 750 10 12 7.500 9.000
4.0 OFF-SITE RECYCLING
4.1 Concrete Recycier (Shotcrele Walls, WWTP, Dam) LOAD 55 25 - 30 1,375 1.650
- 1200 tons in 22 ton loads, approx. 55 loads
4.2 Hauling to Concrete Recycler (90 mile haul) LOAD 55 200 225 11,000 12,375
4.3 Metal Recycling (Haul cost par 30 cy load) EACH 12 200 250 2,400 3.000
4.4 TAD of Misc. Materials at Subtitie D Landtill LOAD 8 300 400 2,400 3.200
4.5 T&D of Sludge trom O/W Separator and WWTP Drums 15 600 1.000 9.000 15,000
4.8 T&D of Fiiter Media Tons 20 180 225 3,600 4,500
4.7 T&D of Decontamination Water LOAD 2 1,000 1,200 2,000 2,400
4.8 Waste Characterization Testing (TCLP) EACH 20 550 600 11.000 12,000
5.0 DAM REMOVAL AND SITE WORK
5.1 Construct Water Diversion EACH 1 10000 15000 10,000 15,000
5.2 Excavate and Remove Dam cy 15500 2.00 3.00 31,000 48,500
5.3 Remove Concrele Structures at Dam LS t 10,000 15,000 10,000 15,000
5.4 Haul Material ko Benches & Slopes cY 15500 250 3.00 38,750 48,500
5.5 Backfill Material cY 12500 8 18 100,000 225,000
5.6 Place and Cormpact Backfit cY 208000 2.00 250 56,000 70,000
5.7 Restore Channel in Former Oam Area Ls 1 20000 25000 20.000 25,000
6.0 MONITORING WELL ABANDONMENT
6.1 Driller Mob/Demob LS 1 2000 2500 2,000 2,500
6.2 Abandon Shallow Monitoring Well EACH 8 1500 2000 12,000 16,000
6.3 Abandon Deep Monitoring Wail EACH 8 3000 4000 24,000 32,000
7.0 FINAL RESTORATION
7.1 imported Topsod cy 2500 18 25 45,000 82,500
7.2 Spread Topsoll CcY 2500 2.00 3.00 5,000 7.500
7.3 Seed, Fedilizer, Muich ACRE 9 3,000 4,000 27,000 36,000
7 4 Agditional Drainage Improvements LS 1 5,000 10,000 5,000 10,000
8.0 SITE MANAGEMENT (addition to Alt S-4) months 3 8,000 10,000 15,000 30.000
Subiotal - Direct Construction Tolal (DCT) § 801,026 8 895,875
Contractor's indirect Costs {(10% of DC 60,103 89,588
Design, EPA Deiiverables and Resident Engineering {In addition 1o 5-4 Alt.} 50,000 60,000
Subtotal - Total Capitat Cost (TCC) 711,128 1§ 1,045,483
Conti 25% ol TCC) [ 177,782 1% 261,366
TOTAL CAPITAL COST _ : ] 888909 [ S 1,306,828
PRESENT WORTH O&M COST (irom below) ] N [ .
TOTAL PRESENT WORTH PRCJECT COST 3 888,909 | § 1,306,828

NOTES:

1 The cost astimates for these actions assume that the work will be performed at the same time and by the same contracior,

as the sediment remedial action.

2 Costs presented in items 3.7 and 4.1 - 4.4 assume separation of concrate and metal is feasible during shotcrets removal

3 Range of the eannfill unit costs in item 5.5 reliects use of on-site versus off-site borrow material.

4 Quantities above are estimates and are based upon Plans and As-Builts provided by U.S. EPA Region (Ul

$. Costs shown above are additive to Sediment Alternative 5-3 or S-4 costs, assuming the work is performed concurrently with the
sediment remediat activities. It the decommissioning activities are combined with sediment Attemative S-1 or $-2, costs
associated with mob/demab {item 1.0), site management (Item 8.0), and design, deliverables, and resident engineering will likely increase
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